Recent studies suggest the efficacy of family-based treatment (FBT) among youth with anorexia nervosa (AN) in intensive treatment settings. This study aimed to assess weight outcomes in youth who received an FBT intervention while hospitalized for medical complications of AN. Parental self-efficacy among participating caregivers was also measured. Post-discharge weights of 49 participants were compared with weights of 44 youth who were hospitalized prior to the provision of the FBT intervention. Youth who received the FBT intervention gained significantly more weight than youth in the retrospective treatment as usual group at 3 and 6 months following discharge. FBT youth were 2.84 times more likely than retrospective treatment as usual youth to achieve at least 95% of treatment goal weight at 6 months post-discharge. Finally, parental self-efficacy significantly increased in caregivers who participated in the FBT intervention. Findings provided preliminary support for the provision of FBT to medically hospitalized youth with AN.
| INTRODUCTION
Family-based treatment (FBT) has demonstrated efficacy for adolescent anorexia nervosa (AN;e.g., Eisler et al., 2000; Le Grange, Accurso, Lock, Agras, & Bryson, 2014) . FBT is associated with faster recovery rates, higher sustained remission status, and lower health care utilization costs as compared with alternate psychotherapies (Couturier, Kimber, & Szatmari, 2013; Lock et al., 2010; Lock, Couturier, & Agras, 2008) . In FBT, individuals with AN are considered unable to make appropriate eatingrelated decisions due to brain impairment secondary to malnutrition (Lock & Le Grange, 2013) . Caregivers are directed to assume responsibility for all eating behaviours (e.g., meal decision-making, food preparation, and supervision of meals) until a healthy weight is restored. As such, success in FBT is contingent upon parental capabilities in navigating the cumbersome task of assuming responsibility over their adolescent's nutrition. Standard FBT is a 20-session outpatient intervention for medically stable youth with AN (Lock & Le Grange, 2013) , and adaptations have shown promising findings in higher levels of care, including partial hospitalization, day treatment, and inpatient medical admissions (Fink et al., 2017; Girz, LaFrance Robinson, Foroughe, Jasper, & Boachie, 2013; Henderson et al., 2014; Hoste, 2015; Peebles et al., 2017; Rockwell, Boutelle, Trunko, Jacobs, & Kaye, 2011) .
Mechanisms of action in FBT remain largely unclear. Recent findings implicate early treatment gains as critical for treatment success, with weight gain by session four predictive of weight remission status (i.e., >95% expected body weight) at treatment completion and follow-up (Dolye, Le Grange, Loeb, Eolye, & Crosby, 2010; Le Grange et al., 2014; Madden et al., 2015) . Parental selfefficacy, or the caregiver's perceived ability to successfully care for their adolescent with AN, has also been shown to predict improved outcomes in adolescents whose families participate in FBT. Specifically, Robinson, Strahan, Girz, Wilson, and Boachie (2013) found that parental self-efficacy predicted improvements in self-reported eating disorder (ED) and depressive symptoms in youth throughout treatment . More recently, Byrne, Accurso, Arnow, Lock, and Le Grange (2015) found that within-treatment increases in parental self-efficacy predicted greater weight gain at the end of treatment (Byrne et al., 2015) .
Whereas traditional FBT is provided in outpatient care that is deferred until medical stabilization is achieved in acutely ill youth, we conceptualized the period of medical hospitalization as an opportune time to provide FBT-based interventions for youth with AN. Many youth with AN require acute medical hospitalizations for health consequences of the illness, including cardiac problems, severe malnutrition, electrolyte imbalances, and unstable vital signs (Kapphahn et al., 2017) . Medical hospitalizations and readmissions for adolescents with AN have risen in the past (Holland, Hall, Yeates, & Goldacre, 2016) , with hospitalized youth characterized by more severe psychological symptoms of the illness (e.g., Kapphahn et al., 2017) . Interestingly, recent research suggests that individuals with AN who are medically hospitalized fare better than those who only receive outpatient care. Kapphahn and colleagues (2017) found that youth with restrictive ED who received acute admissions for medical complications had greater weight gain at 1-year follow-up than those who had not been admitted (Kapphahn et al., 2017) . It is plausible that medical admissions facilitate rapid response to treatment, as measured via early weight gain that in turn, has been shown to predict better outcomes in outpatient care (Madden et al., 2015) .
Within our inpatient medical stabilization programme for ED at a pediatric children's hospital, the average length of admission is 13.6 days and most hospitalized youth are admitted immediately following a new patient evaluation within our outpatient multidisciplinary ED programme. The majority are newly diagnosed with AN, have limited education about AN and evidence-based treatment, and have many misconceptions about AN (e.g., parents are to blame and individual therapy is the key to recovery). Many families have never heard of FBT. Not surprisingly, family reactions to a necessitated medical admission vary, from relief and fear, to denial and anger. Most caregivers stay with their child throughout the admission, take employment leave, and often stay overnight in the child's room. We hypothesized that the period of hospitalization would be invaluable time to spearhead an intensive FBT-guided intervention, particularly given the constant presence of caregivers, commonly held misconceptions that could inhibit weight gain and prognosis, and general family eagerness to better understand AN and help their child.
We hypothesized that providing components of FBT (e.g., psychoeducation, illness externalization, minimizing guilt, and blame), coupled with intensive caregiver meal coaching and parent-directed behavioural contracting for discharge, would improve parental selfefficacy in caring for their youth with AN following discharge. Further, improved parental self-efficacy could facilitate successful implementation of FBT interventions after discharge and prior to starting outpatient FBT and yield greater weight gain following discharge. Given that both parental self-efficacy and early response to treatment via weight gain are positive prognostic indicators in outpatient FBT (Byrne et al., 2015; Dolye et al., 2010; Le Grange et al., 2014) , it is plausible that implementing an intensive intervention while medically hospitalized could increase these factors and foster faster recovery and less health care utilization.
We developed an intensive, 4-session FBT-guided intervention for youth with newly diagnosed AN, medically hospitalized for complications of the illness. Whereas the intervention integrates primary tenets of FBT, behavioural coaching and parent-directed behavioural contracting were also included to assist parents with a concrete plan to manage challenging ED behaviours, particularly given the acuity of their child's illness and vulnerability to medical readmission. The purpose of this manuscript is to describe the intervention and the weight-related outcomes for youth who received it. Further, given support for the association between parental self-efficacy and AN symptom improvement in FBT (Byrne et al., 2015; Robinson et al., 2013) , we examined whether parental self-efficacy increased in caregivers who participated in the intervention and whether within treatment increases in parental self-efficacy were associated with greater weight gain after hospital discharge. We hypothesized that participating caregivers would experience improved parental self-efficacy following the intervention and that increased parental self-efficacy would predict greater weight gain following hospital discharge.
We also examined longitudinal weight gain in youth who received the intensive intervention while medically hospitalized for complications of AN, as compared with a retrospective group of youth with AN who received treatment as usual (TAU) while medically hospitalized.
Youth in the retrospective TAU condition and their caregivers received, on average, one supportive therapy session with a general social worker. TAU youth were identified via institutional retrospective chart review and received inpatient medical stabilization prior to the onset of our intensive four-session FBT-based intervention. Thus, this was not a randomized controlled trial (RCT). Importantly, following discharge from the hospital, both our FBT group and TAU group were treated in our outpatient multidisciplinary ED programme. Weight-related outcomes for youth in both conditions were measured at 4 weeks, 3 months, and 6 months after discharge. We hypothesized that individuals who received the FBT-guided intervention would achieve greater weight gain than retrospective TAU youth at all follow-up points. We also hypothesized that more youth in the intervention group would achieve weight recovery status (i.e., weight greater than 95% of treatment goal weight [TGW] at 6 months post-discharge) than those in the retrospective TAU group.
| METHODS

| Participants and procedure
Participants in the FBT-guided intervention group (FBT) were youth (aged 12-18) hospitalized at a Midwestern children's hospital between January 2015 and March 2017 for medical complications secondary to AN and atypical AN (AAN). Youth (n = 55) and their primary caregivers were approached to participate in the study if they were newly diagnosed with AN or AAN per DSM-5 criteria (American Psychiatric Association, 2013) and had no prior medical hospitalizations for complications of restrictive eating. Study exclusion criteria included acute suicidality, psychosis, non-English speaking youth and/or caregiver, and neurodevelopmental disorders (e.g., autism spectrum disorder) or intellectual disabilities that could inhibit understanding of the intervention and/ or the self-report questionnaire. Two youth declined participation, two caregivers did not speak fluent English, and two participants were acutely suicidal. Forty-nine youth and their primary caregivers (n = 44 mothers and n = 5 fathers) completed the FBT-guided intervention. All provided informed consent and assent in this Institutional Review Board (IRB)-approved study. Thirty-six youth met criteria for AN (73.5%) and 13 met criteria for AAN (26.5%) and mean illness duration was 6.68 months (SD = 5.20 months). The majority of youth were female (75.5%) and Caucasian (97.9%). Forty-five participants in the FBT group were discharged directly to outpatient care upon medical stabilization. Four youth were transferred directly to an inpatient psychiatric ED programme due to psychiatric comorbidity (e.g., acute suicidality and behaviour problems that inhibited compliance with meal expectations). Youth who discharged to outpatient treatment received multidisciplinary care, including weekly psychotherapy, medical monitoring with an adolescent medicine physician, and nutrition therapy with a specialized ED dietitian whose role was to teach caregivers with education about the youth's nutritional needs. Outpatient psychotherapy was provided by 1 of 5 specialized ED social workers, licensed counselors, psychologists, or psychology postdoctoral fellows. FBT was the primary treatment modality for all youth. In many cases, components of additional evidence-guided therapies were also integrated into treatment as youth approximated TGW and consistent caregiver mastery of FBT skills was evidenced. As such, cognitive behavioural therapy, dialectical behavioural therapy, and acceptance and commitment therapy were introduced in an individual therapy format, targeting idiosyncratic symptoms that caused impairment, such as negative body image, fears of uncertainty, emotion dysregulation, and social anxiety.
Youth included in the retrospective TAU group (n = 44) were identified via retrospective chart review for all individuals (aged 12-18) hospitalized for medical complications of newly diagnosed AN (n = 32; 72.7%) and AAN (n = 12; 27.3%) between January 2012 and June 2014. This time period was selected because admissions prior to 2012 were not documented electronically. The majority of youth hospitalized after June 2014 received components of FBT as a psychologist with specialized ED training was hired at that time and initiated inpatient FBT-guided interventions. Inclusion and exclusion criteria were consistent with our intervention group, with the exception of neurodevelopmental disorders or intellectual disabilities, as we were unable to assess this via chart review. In the retrospective TAU condition, mean illness duration was 6.48 months (SD = 4.40 months). The majority of youth were female (n = 43, 97.7%) and all were Caucasian (n = 44, 100%). Thirty-seven youth discharged directly to multidisciplinary outpatient care. Eight youth were transferred directly from the hospital unit to inpatient psychiatric care upon medical stabilization. Outpatient therapy was provided by four clinicians, including a psychologist, two social workers, and a social worker trainee. The majority of these providers (n = 3, 75%) did not act as outpatient therapists for youth in the FBT condition. Although FBT was the primary treatment modality offered within our ED programme while retrospective TAU youth received treatment, this study design is not an RCT. Thus, the degree of consistency in therapy content across conditions is unclear. An IRB waiver of informed consent was granted for the retrospective TAU condition.
| Procedure
In the FBT group, youth and their primary caregivers were recruited and provided assent and consent within 72 hr of admission. Caregivers completed a self-report questionnaire of parental self-efficacy in the context of caring for a youth with AN (Parents versus Anorexia Scale [PVA]; Rhodes, Baillie, Brown, & Madden, 2005) prior to Session 1 of the intervention. Four intervention sessions, ranging from 60 to 90 min, were provided by FBT-trained psychologists or psychology postdoctoral fellows over the course of admission days 1-10. Session content included components of outpatient FBT provided in early treatment, parent behavioural meal coaching, and behavioural contracting. caregivers were re-administered the PVA immediately after the final session to assess parental self-efficacy, postintervention.
| Measures
2.3.1 | PVA Scale (Rhodes et al., 2005) The PVA is a 7-item self-report measure developed to assess parental self-efficacy in the context of Maudsley Family-Based Treatment for AN. Examples of items include "I feel equipped with specific practical strategies for the task of bringing about the complete recovery of my child in the home setting" and "Parents cannot be seen as the solution in the treatment of anorexia until ways in which they have caused it have been properly explored." Items are rated on a 5-point Likert scale, and total scores range from 35 (highest self-efficacy) to 5 (lowest self-efficacy). Adequate psychometrics, including acceptable reliability (α = 0.78), have been preliminarily established for the PVA (Rhodes et al., 2005) . The PVA was administered to primary caregivers of youth in the intervention group, immediately prior to Session 1 and following Session 4.
| Weight data
For youth in both conditions, weight (kg) and height (cm) were measured at hospital admission, discharge, 4-week post-discharge, 3-month post-discharge, and 6-month post-discharge. Percentage of TGW (%TGW) was calculated for each time point based on historic growth trends and CDC growth charts specific to age and sex (Kuczmarski et al., 2000) . Follow-up weight data were obtained at 4-week, 3-month, and 6-month post-discharge. These data were extracted from the medical record and were obtained from multidisciplinary followup visits within the outpatient ED programme. Fourweek follow-up data were excluded for youth who were discharged from the medical unit directly to inpatient psychiatric care (FBT group N = 4; retrospective TAU group N = 8). At 3 months follow-up, weights were obtained for n = 47 youth in the FBT group and n = 37 youth in the retrospective TAU group. At 6 months follow-up, weights from n = 44 youth in the FBT group and n = 37 youth in the retrospective TAU group were included in the analyses. Missing data reflected youth who had moved, were lost to follow-up, and/or did not have recorded weights within 7 days of the defined time period in their medical chart. Medical readmissions and psychiatric admissions to inpatient or partial hospitalization programmes within our institution were assessed for all participants via chart review. Table 2 provides clinical characteristics of participants in the FBT and retrospective TAU groups.
| Statistical analysis
All analyses were performed in Mplus (version 8.0; Muthén & Muthén, 1998 . Missing data were minimal (Range: 1.1-13.3%) across all analyses and handled with the default maximum likelihood parameter estimation algorithm. Further, all analyses were performed via 5,000 bootstrap draws to obtain empirical rather than estimated standard errors. Specifically, analyses tested five hypotheses: (a) the retrospective TAU and FBT groups would not differ across demographic characteristics, (b) parental self-efficacy in the FBT group would increase significantly from preintervention to postintervention, (c) increases in parental self-efficacy would significantly predict %TGW at 4-week, 3-month, and 6-month postintervention follow-ups, (d) FBT participants would show significantly higher %TGW at 4-week, 3-month, and 6-month postintervention follow-ups versus the retrospective TAU group, and (e) significantly more FBT participants versus retrospective TAU participants would be weight-restored at the 6-month follow-up.
| RESULTS
Multivariate demographic comparison results showed that the FBT and retrospective TAU participants did not differ in age, length of treatment stay, heart rate, or illness duration (Hypothesis 1; all ps > 0.05). However, additional analyses showed significant FBT versus retrospective TAU group differences as a function of gender (χ 2 1 = 9.52; p < 0.01). Specifically, the retrospective TAU group had significantly more males than the FBT group. Four additional significant results were observed. For FBT participants (Hypothesis 2), parental self-efficacy showed a significant increase from preintervention (X = 17.71) to postintervention (X = 23.07; ΔX = 5.36, p < 0.001; d = 1.27). Inconsistent with hypotheses, increases in parental self-efficacy did not predict %TGW at 4-week, 3-month, or 6-month follow-ups (Hypothesis 3). No significant weight regain differences between FBT and retrospective TAU participants were observed at the 4-week follow-up point. However, FBT participants did show significantly greater weight regain versus their retrospective TAU counterparts at the 3-month (p < 0.05; d = 0.47) and 6-month (p < 0.01; d = 0.64) follow-up assessments (Hypothesis 4). Finally, FBT participants were 2.84 times more likely than their retrospective TAU counterparts to meet a 6-month goal body weight of 95% (weight restored) or greater (b = 1.04, p < 0.05, odds ratio = 2.84; Hypothesis 5). Retrospective TAU participants had significantly more medical readmissions in the 6-month period following discharge than FBT participants (χ 2 1 = 5.04; p < 0.01). There were no significant differences between the frequency of psychiatric hospitalizations within 6 months of discharge for FBT and retrospective TAU participants. See Table 3 .
| DISCUSSION
This study sought to examine changes in parental selfefficacy in caregivers of medically hospitalized youth with AN, who participated in an intensive, four-session FBT-guided intervention during their youth's medical admission. Consistent with our hypothesis, parental selfefficacy significantly increased from preintervention to postintervention, suggesting that caregivers felt more confident in their abilities to care for their youth with AN after participating in the FBT-guided treatment. This is important because FBT identifies caregivers as the primary resource in a youth's recovery from AN, and treatment success is largely associated with caregiver skills in assuming responsibility of the youth's eating behaviours (Lock & Le Grange, 2013) . Further, prior research has identified parental self-efficacy as a significant moderator of treatment outcomes in FBT (Byrne et al., 2015; Robinson et al., 2013) , speaking to the importance of this construct in the evidence-based treatment of pediatric AN. Inconsistent with our hypotheses and prior research, increased parental self-efficacy within the FBT-guided treatment was not associated with longitudinal weight status. It is plausible that these findings reflect our unique inpatient population, as previous support for this association has been demonstrated in outpatient FBT samples. The acuity of having a youth hospitalized could have offset increases in parental self-efficacy across the intervention. Our study would have benefitted from continued assessment of parental self-efficacy changes from baseline to 4 weeks, 3 months, and 6 months to better examine associations with weight restoration. An additional aim of our study was to examine the longitudinal weight outcomes in medically hospitalized youth with AN who received our FBT-guided intervention, as compared with youth who received TAU. Of note, youth in our TAU group were identified via retrospective chart review and thus this research was not an RCT design. We hypothesized that youth who received the FBT-guided intervention would achieve greater %TGW at 4-week, 3-month, and 6-month follow-up than youth in the retrospective TAU group. Whereas there were no group differences in %TGW achieved at 4 weeks, at 3-month follow-up, youth in the FBT condition had achieved a significantly greater %TGW than retrospective TAU youth. This trend continued and significantly increased at 6 months. Further, youth in the FBT group were almost three times as likely to weight restore by 6-month posttreatment (i.e., ≥95% TGW) compared with participants in the retrospective TAU group. These findings are promising, in that hospitalized youth who received the FBT-guided intervention had better outcomes than those in the retrospective cohort who received TAU. Whereas these findings must be interpreted with caution because our retrospective TAU group was not a control group, our findings provide preliminary support that providing an FBT-guided intervention during medical hospitalizations for AN could be associated with improved outcomes, as compared with retrospective TAU (i.e., limited mental health support and no FBT-guided interventions during admission). Interestingly, weight restoration findings appeared to strengthen over time, with youth in the FBT group showing increasingly greater gains in weight status, as compared with retrospective TAU, over the follow-up period. This effect may be due to the FBT group receiving "priming" while inpatient to set them up for success in outpatient FBT with regard to weight restoration. Further, parental self-efficacy, an important mechanism of action in FBT (Byrne et al., 2015) , increased significantly across the inpatient FBT-guided intervention.
Our findings also indicate that youth in the FBTguided condition experienced better physiological outcomes and lower health care utilization costs at 6-month post-discharge. Specifically, FBT youth required significantly less medical readmissions than the retrospective cohort who received TAU, with only 14% of FBT youth readmitted for medical complications within 6 months of discharge, as compared with 34% of retrospective TAU youth. This finding indicates that FBT youth maintained medical stability post-discharge more frequently than TAU counterparts. Of note, there were no group differences in psychiatric inpatient and partial hospitalization admissions in the 6-month period after discharge. This could reflect established findings that psychological symptoms of AN often persist beyond weight restoration and are predictive of relapse (Carter, Blackmore, Sutandar-Pinnock, & Woodside, 2004) . As such, whereas youth in our FBT group achieved higher %TGW and weight remission status at 6-month follow-up than retrospective TAU youth, it is plausible that the psychological symptoms of AN for all youth were comparable over the 6-month period. Further examination of this hypothesis is warranted in future studies.
The conclusions in this study must take into context several limitations. This was a pilot study and not an RCT, as there was no control group. Given positive preliminary findings of our pilot FBT-guided intervention, we wanted to examine weight-related outcomes in youth who received retrospective TAU, prior to our programme offering the intensive FBT-guided intervention. Because this was not an RCT and we examined the TAU condition retrospectively, there may be cohort effects that we cannot control for. Thus, without true randomization to conditions, we cannot fully attribute the group differences that we found to the effects of the intervention. With these important pilot data, future RCTs are needed to generalize findings. Our sample included individuals with newly diagnosed AN, and results cannot be generalized to those with previous ED treatment or a more chronic illness course. Finally, our sample was limited to Caucasian participants from the Midwest. Thus, these findings may not generalize to other races and/or geographical regions. This study provides preliminary support for the use of FBT-guided interventions during medical hospitalizations for youth with newly diagnosed AN. Whereas traditional FBT is offered within the outpatient setting when medical stability is achieved (Lock & Le Grange, 2013) , provision of FBT to families of medically ill youth with AN could be an ideal time to "prime" candidates for outpatient care, minimize outpatient therapy attendance barriers, offer a cost-effective alternative to delaying FBT until medical stabilization, lessen readmission rates, and potentially shorten outpatient treatment duration. An RCT is needed to examine FBT-guided interventions for youth during a medical admission. Notably, our study indicates that FBT provided in the context of inpatient care for medically unstable youth with AN could be a feasible and promising adaptation of the evidence-based treatment.
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